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[4910-22] 
DEPARTMENT OF TRANSPORTATION 


Federal Highway Administration 


[23 CFR Part 625] 


{FHWA Docket No. 78-10] 
DESIGN STANDARDS FOR HIGHWAYS 


Notice of Proposed Rulemaking 


AGENCY: Federal Highway Adminis- 
tration, DOT. 


ACTION: Notice of proposed rulemak- 
ing. 


SUMMARY: The Federal Highway 
Administration (FHWA) proposes to 
amend the existing regulations relat- 
ing to design standards for highways 
by adding geometric design standards 
for resurfacing, restoration, and reha- 
bilitation (RRR) projects. The FHWA 
has developed a draft entitled ‘‘Geo- 
metric Design Standards for Resurfac- 
ing, Restoration, and Rehabilitation of 
Streets and Highways Other Than 
Freeways,” FHWA, 1978, as the stand- 
ard for Federal-aid nonfreeway resur- 
facing, restoration, and rehabilitation 
projects. Comments on the specific 
elements of the criteria and their 
effect on Federal-aid highway pro- 
grams are requested. 


DATES: Comments on the proposed 
standards must be submitted by Ccto- 
ber 23, 1978. 


ADDRESSES: Written comments 
should be sent (preferably in tripli- 
cate) to: FHWA Docket No. 178-10, 
room 4205, 400 Seventh Street SW., 
Washington, D.C. 20590. All comments 
received will be available for examina- 
tion at the above address between 7:45 
a.m. and 4:15 p.m. e.t., Monday 
through Friday. 


FOR FURTHER 
CONTACT: 


Seppo I. Sillan, Highway Design Di- 
vision, Office of Engineering, 202- 
426-0321, or Lee J. Burstyn, Office 
of the Chief Counsel, 202-426-0790, 
Federal Highway Administration, 
400 Seventh Street SW., Washing- 
ton, D.C. 20590. 


SUPPLEMENTARY INFORMATION: 
The FHWA proposes to amend the ex- 
isting regulation, 23 CFR part 625, 
Design Standards for Highways, by 
adding geometric design standards for 
resurfacing, restoration, and rehabili- 
tation (RRR) projects. RRR is work 
that is undertaken primarily to pre- 
serve an existing facility. Restoration 
and rehabilitation are considered to be 
work required to return the existing 
pavement or bridge deck (including 
shoulders) to a condition of adequate 
structural support or to a condition 
adequate for placement of an addition- 
al stage of construction (bridge deck 
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protective system or resurfacing). Re- 
surfacing consists of the placement of 
additional surface material over the 
existing, restored, or rehabilitated 
roadway or bridge deck to improve ser- 
viceability or to provide additional 
strength. RRR work may or may not 
include changes to geometric features 
such as minor widening, flattening 
curves, or improving sight distances. 

The proposed standards will not be 
applicable to freeway projects, 
which includes the National System 
of Interstate Highways, nor are they 
to be used for the construction of a 
new highway or for reconstruction 
of an existing one on any system. 
The provisions, now contained in 23 
CFR Part 625, Design Standards for 
Highways, apply to the above cases. 
Also, it should be noted that the pro- 
posal is not for standards in the 
strictest sense of the word, but are 
guides for making realistic decisions 
as to what criteria should be used. 
They are intended to provide the 
lower limit for applying engineering 
judgment in designing RRR projects 
and should not be used automatical- 
ly, but only when higher values are 
not possible or practical. 

Resurfacing, restoration, and reha- 
bilitation work is not new or unique. 
The States have been doing such work 
for many years, mostly with non-Fed- 
eral-aid financing, and under a variety 
of program titles, although some fed- 
erally funded RRR projects have also 
been approved in the past under the 
existing provisions for design excep- 
tions on an individual project basis. 
Therefore, the only relatively new 
aspect is the expanded Federal in- 
volvement in the program. 

The resurfacing, restoration, and re- 
habilitation of our highways is vital in 
order to protect the vast investment 
which they represent—$76 billion 
since 1956 in Federal funds alone.! 

The maintenance of the Federal-aid 
system, which is 929,000 miles of the 
Nation's total 3.8 million miles, is the 
responsibility of the States. that re- 
sponsibility has been taking an ever 
increasing share of the States’ rev- 
enues available for highways. At the 
same time due to inflationary pres- 
sures, the actual real value of such 
revenues has depreciated. In general 
the quality of pavement has declined 
nationally. Pavements that are al- 
lowed to deteriorate will: (1) increase 
vehicle operating cost, (2) increase fuel 
consumption, (3) adversely affect 
safety due to reduced skid resistance 
and roughness, and (4) adversely 
affect the driving comfort. Therefore, 
it is apparent that there is a need for 
RRR work to improve the service and 


'“Tmproving and Maintaining Federal-Aid 
Roads—Department of Transportation 
Action Needed,” U.S. General Accounting 
Office, February 2, 1977. 


extend the life of more miles of high 
way through optimized geometri 
design standards that reflect a regarc 
for preservation without sacrificing 
traffic safety. 

The Congress recognized that neec 
by amending section 101 of title 23 
United States Code, by including ir 
the definition of the term “construc: 
tion” the words “resurfacing, restora: 
tion, and rehabilitation.” The purpose 
of the amendment is to provide great- 
er flexibility in the use of Federal 
funds for obtaining maximum use 
from the extensive system of existing 
facilities by improving their service- 
ability through measures short of 
complete reconstruction. That purpose 
is expressed in several congressional 
committee reports.? 

The General Accounting Office 
report on maintenance recommended 
that FHWA should encourage States 
to give a high priority to RRR pro- 
jects in their Federal-aid highway con- 
struction programs. 

Also, one of the findings of a recent 
National Highway Inventory and Per- 
formance Study, as reported in the 
Secretary of Transportation’s report 
to Congress? on the status of high- 
ways, Was: 


In order to avert deterioration in the qual- 
ity of pavements and bridges, and to main- 
tain a satisfactory level of operating per- 
formance, commitments by Federal, State, 
and local governments to highway preserva- 
tion are necessary. Postponing rehabilita- 
tion can only increase the long-run costs of 
maintaining good performance due to the 
progressive nature of deterioration and the 
predicted growth in price inflation. 


he fact that the 1976 Highway Act 
amended the definition of the term 
“construction” to allow greater lati- 
tude in designing and constructing cer- 
tain specific types of projects did not 
mean that other parts of the law were 
repealed or could be ignored, especial- 
ly those on safety. Neither does the 
law require that any one facet must 
overwhelmingly govern above all 
others. They must all be woven to- 
gether in a manner that will adequate- 
ly meet the existing and probable 
future traffic needs, conditions, and 
particular needs of each locality. 

An advance notice of proposed rule- 
making (ANPRM) for establishing 
geometric design standards for RRR 
projects was published in the FEDERAL 
REGISTER at 42 FR 42876 (August 25, 
1977) on FHWA docket No. 77-4. The 


2(a) H.R. Rept. No. 1567, 93d Cong., 2d 
sess. 3 (1974); (b) H.R. Rept. No. 109, 94th 
Cong., Ist sess. 5 (1975); (c) S. Rept. No. 485, 
94th Cong., Ist sess. 7, 8 (1975); (d) H.R. 
Rept. No. 716, 94th Cong., Ist sess. 5, 6 
(1975); (e) H.R. Rept. No. 1017, 94th Cong., 
2d sess. 42, 43 (1976). : 

’“The Status of the Nation’s Highways: 
Conditions and Performance. Report of the 
Secretary of Transportation to the U.S. 
Congress,” September 1977. 
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original due date for comments was 
extended to: November 22, 1977, by a 
notice published in the FEDERAL ReEcIs- 
TER at 42 FR 56751 (October 28, 1977). 
All suggestions and proposals for es- 
tablishing RRR standards were re- 
quested. Additionally, three specific al- 
ternatives were offered for considera- 
tion. Two of the proposed alternatives 
involved the “Geometric Design Guide 
for Resurfacing, Restoration, and Re- 
habilitation (RRR) of Highways and 
Streets,’ American Association of 
State Highway and Transportation Of- 
ficials (AASHTO), 1977. 

After reviewing the comments that 
were made on the proposal, as well as 
the legislative background and physi- 
cal needs of the highway system, it 
was concluded that: 

1. Because of some of the severe 
comments on the specific criteria con- 
tained therein, the FHWA decided not 
to adopt the AASHTO “Geometric 
Design Guide for Resurfacing, Resto- 
ration, and Rehabilitation (RRR) of 
Highways and Streets,’ 1977, in its 
present form for Federal-aid projects. 

2. Using comments received in re- 
sponse to the ANPRM and other avail- 
able information, FHWA will develop 
geometric design criteria for Federal- 
aid RRR projects. 

3. Until such time as_ separate 
FHWA criteria are promulgated, RRR 
projects will be handled under the cur- 
rent procedures contained in extisting 
23 CFR part 625. These existing proce- 
dures permit the needed flexibility in 
the geometric design of RRR projects 
through approval of exceptions on a 
project-by-project basis. Although not 
considered an adequate long-term so- 
lution, this interim procedure can be 
used immediately to provide the lati- 
tude needed for implementing Feder- 
al-aid RRR projects. 

4. Emphasis will be given to the eva!- 
uation of the RRR program. 

This information was part of the 
notice of withdrawal of the advance 
notice of proposed rulemaking pub- 
lished in the FrEpERAL REGISTER at 43 
FR 2734 (January 19, 1978). 

The criteria now being proposed for 
adoption are contained in the draft of 
“Geometric Design Standards for Re- 
surfacing, Restoration, and Rehabili- 
tation of Streets and Highways Other 
Than Freeways.” The text of this doc- 
ument is in this notice. The FHWA 
has developed this guide using com- 
ments received in response to the 
ANPRM, and other available informa- 
tion such as any research on the sub- 
ject, or on subjects closely related to 
RRR, as well as all existing policies 
and guides on the geometric design of 
highways. 

The provisions of Title 23 of the 
United States Code provide for a fed- 
erally assisted State program. In fur- 
therance of the objectives of this pro- 
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gram and in accordance with the gen- 
eral purposes of Title VI of the Inter- 
governmental Cooperation Act of 
1968, Pub. L. No. 90-577, 82 Stat. 1098, 
the development of the RRR stand- 
ards will be carried out in full coordi- 
nation with the States. Copies of the 
proposed standards are being provided 
directly to the States and to interested 
associations. 

The FHWA would prefer to see one 
set of standards apply to ail RRR 
work nationwide rather than separate 
standards dependent solely on the 
type of funding available. Accordingly, 
following analysis of all comments re- 
ceived as a result of this notice and ap- 
propriate revision of the proposed 
standards, FHWA will request adop- 
tion of the standards by the States as 
a standard of the American Associ- 
ation of State Highway and Transpor- 
tation Officials. 

It is well known that in aggregate, 
the higher (within reason) the criteria 
for most design elements are, the safer 
the facility will be. That has been 
shown by the experience with the In- 
terstate System of Highways which is 
built to the highest standards. For ob- 
vious reasons, al] roads cannot be built 
to the same high standards. A farm to 
market road with full control of access 
is totally umrealistic. The design, 
therefore, must vary with the intend- 
ed function of the facility. 

Because the existing research does 
not provide reliable information on 
the full impact of variances in individ- 
ual design criteria, considerable judg- 
ment and opinion based on past expe- 
rience and knowledge have to be used 
to supplement the current data in de- 
veloping proper standards for RRR, 
i.e., preservation projects. Many re- 
maining questions will be answered 
and problems resolved by future re- 
search, development, and evaluations. 
Meanwhile, to avoid the deterioration 
of the existing highway system 
beyond reasonable usefulness, immedi- 
ate steps must be taken to preserve it. 

Many of those who responded to the 
ANPRM supported the adoption of 
the AASHTO RRR Guide for use on 
Federal-aid work. Many others had se- 
rious doubts about it, some perhaps 
caused by a misunderstanding about 
the character of RRR work, the need 
for it, the application and the intent 
of the guide, and its philosophy, as 
well as its specific numerical values. A 
brief discussion ef the major concerns 
and how they have been accounted for 
in the standards proposed for adoption 
by this notice follows. 

One of the basic concerns was that 
the guide would have reduced stand- 
ards for all highway construction. The 
current proposal makes it clear that 
the proposed standards are intended 
only for nonfreeway RRR projects, 
and existing standards will continue to 
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apply to all new construction, recon- 
struction, and all freeway work. 

Criticism was also directed at the ap- 
parent lack of emphasis on safety. The 
current proposal provides for safety 
throughout by encouraging the use of 
the highest practical design criteria, 
by requiring certain safety improve- 
ments such as on bridge approaches, 
and by requiring an analysis of the 
project’s accident history to determine 
hazardous locations to be improved. 
Therefore, by improving safety to a 
reasonable extent, by improving the 
service, and by extending the life of 
more miles of highway through opti- 
mized geometric design standards, sub- 
stantial systemwide safety benefits 
can be realized. 

The section on lane and shoulder 
widths has been modified to take into 
account the effects of various traffic 
conditions such as volume, and per- 
centage of trucks and buses, and 
whether urban or rural conditions pre- 
vail. 

The section on bridges has been re- 
written to clearly designate under 
what conditions structures that do not 
meet the current non-RRR criteria 
may be retained without reconstruc- 
tion cn RRR projects. Because about 
73 percent of errant vehicles at bridges 
impacted either the approach railing 
or bridge ends, the proposed standards 
require that the approach barriers 
must always be upgraded to meet cur- 
rent criteria. 

The superelevation criteria now ap- 
plicable to new projects is also the 
basis for superelevation cn RRR pro- 
jects. This eliminates the concerns ex- 
pressed over the possibilities of exten- 
sive reversed ‘banking’ of curves 
under the criteria proposed in the Ad- 
vance Notice of Proposed Rulemaking. 

It shouid be noted that because of 
the specific type of projects for which 
these standards are intended, the 
limits are broader and minimums 
somewhat lower than those for new 
construction or reconstruction. There- 
fore, a RRR project, on an individual 
project basis, may not necessarily 
achieve the same degree of traffic 
service and safety as a project de- 
signed to existing standards. However, 
in total, greater systemwide safety can 
be achieved by being able to improve 
more miles of highways. 

This proposed amendment of 23 
CFR Part 625 is not considered to pro- 
duce a major effect on the general 
economy in terms of costs, consumer 
prices, or production, nor will it pro- 
duce a major increase in costs or prices 
for individual industries, level of gov- 
ernment, geographic regions, or specif- 
ic elements of the population. No new 
reporting requirements, other than 
identifying by code RRR projects on 
existing programing documents, are 
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imposed on any level of government, 
industry, or the public in general. 

Determination of the systemwide 
impacts of the RRR program and the 
specific criteria in the proposed stand- 
ards will be accomplished through in- 
dividual evaluations and_ research 
studies. Aiso, RRR activities will be 
monitored through the existing proj- 
ect and program review procedures of 
FHWA. 

Draft evaluation of the proposed 
regulation is on file and available for 
examination at the address given at 
the beginning of this notice. 

The entire regulation, 23 CFR Part 
625, to which this amendment is pro- 
posed was published in the FEDERAL 
REGISTER at 43 FR 14648 (April 7, 
1978). 


Note.—The FHWA has determined that 
this document does contain a major propos- 
al according to the criteria established by 
the Department of Transportation pursuant 
to E.O. 12044. 


In consideration of the foregoing, it 
is proposed to amend 23 CFR Part 
625.3(a) by renumbering existing para- 
graphs (6) through (20) to read (7) 
through (21) and adding a new para- 
graph (6) to read as follows: 

Section 625.3(a)(6) Geometric Design 
Standards for Resurfacing, Restoration, and 
Rehabilitation of Streets and Highways 
Other Than Freeways, FHWA, 1978. These 
standards represent the minimum criteria 
to which nonfreeway RRR projects may be 
designed. 


The text of the ‘Geometric Design 
Standards for Resurfacing, Restora- 
tion, and Rehabilitation of Streets and 
Highways Other Than Freeways,” 
FHWA, 1978 proposed to be incorpo- 
rated by reference in the regulation, is 
as follows: 


GEOMETRIC DESIGN STANDARDS FOR RE- 
SURFACING, RESTORATION, AND REHA- 
BILITATION (RRR) OF STREETS AND 
HIGHWAYS OTHER THAN FREEWAYS 


TABLE OF CONTENTS 


Definitions. 
Introduction. 
Geometric Standards. 
Traffic Data. 
Design Speed. 
Superelevation. 
Roadway and Surfacing Widths. 
Curvature, Stopping Sight Distance, 
and Grades. 
Bridges. 
Horizontal Clearance to Obstruc- 
tions. 
Safety Appurtenances. 
Other. 
Appendix A, Superelevation and Maxi- 
mum Safe Speed on Curves. 
Appendix B, Availability of Refer- 
ences. 
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DEFINITIONS 


Resurfacing, Restoration and Reha- 
bilitation (RRR)—Work undertaken 
primarily to preserve an existing facili- 
ty. Restoration and Rehabilitation is 
considered to be work required to 
return the existing pavement or bridge 
deck (including shoulders) to a condi- 
tion of adequate structural support or 
to a condition adequate for placement 
of an additional stage of construction 
(bridge deck protective system or re- 
surfacing). Resurfacing consists of the 
placement of additional surface mate- 
rial over the existing, restored, or re- 
habilitated roadway or bridge deck to 
improve serviceability or to provide 
additional strength. RRR work may or 
may not include changes to geometric 
features, such as minor widening, flat- 
tening curves, or improving distances. 

New Construction and Reconstruc- 
tion—Building a facility where none 
existed previously, or the replacement 
of an existing facility. 

Existing Standards—Those current 
documents ' that contain criteria and 
discussions to be used as the basic 
model or pattern of guidance in devel- 
oping the geometric design of high- 
ways and streets. 


INTRODUCTION 


The 1976 Federal-aid Highway Act 
made it possible for the State and 
local highway agencies to use Federal 
funds to improve the service and 
extend the life of the maximum possi- 
ble miles of the total highway system. 

One of the findings of a recent Na- 
tional Highway Inventory and Per- 
formance Study (NHIPS)? was: 


In order to avert deterioration in the qual- 
ity of pavements and bridges, and to main- 
tain a satisfactory level of operating per- 
formance, commitments by Federal, State, 
and local governments to highway preserva- 
tion are necessary. Postponing rehabilita- 
tion can only increase the long run cost of 
maintaining good performance due to the 
progressive nature of deterioration and the 
predicted growth in price inflation. 


Highways for which geometrics were 
established some years ago are still ca- 
pable of performing a useful transpor- 
tation service. In most cases minor im- 
provements will make such highways 
serviceable for many more years. 

Recognizing that highway resources 
are limited, a flexible approach to 


1“A Policy on Geometric Design of Rural 


Highways,” AASHO 1965; “A Policy on 
Design of Urban Highways and Arterial 
Streets,” AASHO 1973; “Geometric Design 
Standards for Highways other than Free- 
ways,” AASHO 1969; “Geometric Design 
Guide for Local Roads and Streets,” 
AASHO 1970. (See App. B for the availabil- 
ity of these and other documents referenced 
in this publication.) 

2“The Status of the Nation’s Highways: 
Conditions and Performance. Report of the 
Secretary of Transportation to the United 
States Conegress,”’ September 1977. 


design which is consistent with envi- 
ronmental and community values is es- 
sential to meet the pressing need for 
preserving the functional and safety 
characteristics of the existing highway 
systems. The geometric design stand- 
ards that are appropriate for new con- 
struction and reconstruction are not 
the optimum criteria for resurfacing, 
restoration, and rehabilitation (RRR) 
projects. It is important that designers 
have guidelines for making realistic 
decisions as to what criteria should 
apply. Therefore, to assure the future 
usefulness of the highway system and 
to assure that all factors, especially 
safety, are considered adequately and 
uniformly nationwide, RRR geometric 
design standards separate from exist- 
ing standards for new construction 
and reconstruction are needed. 

The geometric standards in this doc- 
ument are the minimums considered 
acceptable and are intended to provide 
the lower limit for applying engineer- 
ing judgment in designing nonfreeway 
RRR projects. As with the design of 
any type of project, the minimums 
should not be applied automatically 
but used only when higher values are 
not possible or practical. The criteria 
used should be compatible with the 
proposed improvement. For example, 
higher geometric criteria should be ap- 
plied to a project for a 6-inch pave- 
ment overlay than for a %-inch over- 
lay. 

RRR projects designed to the stand- 
ards in this document will enable the 
improvement of safety and traffic 
service on a large portion of the high- 
way system without requiring total re- 
construction. Because of the specific 
type of projects for which these stand- 
ards are intended, the limits are 
broader and minimums somewhat 
lower than the existing standards for 
new construction or reconstruction. A 
RRR project, on an individual project 
basis, may not necessarily achieve the 
same degree of traffic service and 
safety as a project designed to existing 
standards. However, in total, greater 
systemwide traffic service and safety 
can. be achieved by being able to im- 
prove more miles of highways. 

These standards are intended to pro- 
vide flexibility in some of the basic 
geometric design features, especially 
those on which modification could 
result in appreciable savings in cost 
and other impacts and still improve 
the degree of safety and traffic serv- 
ice. 

For any of the other numerous 
design details not covered here, the ex- 
isting standards for new construction 
or reconstruction will govern. Most of 
such criteria are already sufficiently 
flexible and further flexibility would 
not result in appreciable cost savings 
and may even result in reduced per- 
formance. 
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This document is intended to modify 
some of the requirements for geomet- 
ric design features of nonfreeway 
RRR projects only. All other project 
procedures are applicable and should 
be modified only according to existing 
administrative policies. 

These standards are applicable to all 
rural nonfreeway RRR projects. Be- 
cause of physical constraints and oper- 
ational characteristics of many urban 
streets, the only urban facilities these 
criteria apply to are the nonfreeway 
arterials. This document does not pro- 
vide minimum criteria for urban local 
and collector streets. The standards 
for these facilities are those criteria 
acceptable to the local jurisdiction. 


GEOMETRIC STANDARDS 
TRAFFIC DATA 


Traffic data required to be collected 
and anaylzed for RRR projects is that 
which will allow the determination of 
the necessary level of improvement 

(i.e, RRR or reconstruction), estab- 
lishment of necessary design elements 
such as pavement and bridge widths, 
and proper consideration for safety. 

As a minimum the following data 
should be acquired and analyzed for 
all RRR projects: 

Current mainline ADT and DHV. 
(Average Daily Traffic and Design 
Hourly Volume). 

Percent of trucks and buses. 

Accident locations and descriptions 
(collision diagrams). 

Turning movements and pedestrian 
volumes at signalized and problem in- 
tersections and at major traffic gener- 
ators. 

Any known near 
impact. 

School and other bus usage of the 
route or project. 


future traffic 


DESIGN SPEED 


The purpose of a design speed is to 
correlate those physical features of a 
highway that influence vehicle oper- 
ation. It is also the maximum safe 
speed that can be maintained over a 
specified section of highway when con- 
ditions are so favorable that the 
design features govern. For new con- 
struction and reconstruction the as- 
sumed design speed should be logical 
with respect to the character of ter- 
rain and the type of highway, and it 
should be as high as practical. 

Although the selection of design 
speed for a RRR project through a 
process or rationale which is the same 
as for new construction is the most de- 
sirable approach, it may not be the 
most practical in view of the character 
of RRR projects. Application of an 
ideal design speed that has no rela- 
tionship to the speeds actually found 
on an existing highway would be arbi- 
trary. Some operational value that re- 
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flects the existing conditions (driver, 
vehicle, roadway, environmental, and 
traffic constraints) would be more ap- 
propriate. The one value that is readi- 
ly obtainable and which most closely 
reflects the existing conditions is the 
average running speed. “Running 
Speed” is defined as the speed of a ve- 
hicle over a specified section of high- 
way, being the distance divided by the 
running time; i.e., the time the vehicle 
is in motion. 

Average running speed varies during 
the day depending primarily on. the 
volume of traffic. It is important that 
the running speed be determined for 
the appropriate traffic conditions if it 
is to be the basis for selecting the 
design speed. The speed to be meas- 
ured shouid be for the freeflowing or 
low volume conditions. 

Since the average running speed rep- 
resents speed applicabie to only about 
half the motorists on a section of 
highway, some modification of this 


- value is needed. A 10-percent increase 


in the average running speed rounded 
up to the nearest 5 mph (8km/h) in- 
crement should be used. 

It is also important when consider- 
ing a RRR project for a section of 
highway to consider the geometric 
conditions beyond the portion to be 
improved. Every attempt should be 
made to maintain a uniform speed for 
a significant segment of highway. 

Urban arterial streets and highways 
with some access control and fairly 
long distances between intersections 
should have a design speed determined 
according to the above procedures. 
However, arterials that have obvious 
“street-like” characteristics, operation- 
ally and physically, do not require a 
design speed determination. Typically 
in such instances, closely spaced inter- 
sections and other operational con- 
straints usually limit vehicular speeds 
making the effect of design speed of 
no significance in the design. 

In order to obtain an equivalent 
average running speed on an existing 
facility spot speed measurements may 
be used. The ‘‘average spot speed” is 
the arithmetic mean speed of all traf- 
fic at a specified point. Such an aver- 
age spot speed may be considered to be 
representative of the average running 
speed on short sections of highway 
with essentially uniform characteris- 
tics. On longer stretches of highway, 
spot speeds measured at several points 
may be averaged (taking relative 
lengths into account) to represent the 
average running speed. 

It is not intended that elaborate 
studies be conducted for RRR pro- 
jects. A few simple representative mea- 
surements will be adequate. 


SUPERELEVATION 


Superelevation is one of the critical 
speed-related aspects of design that is 
relatively easy to correct on most 
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RRR projects. The variables involved 
are the rate of roadway supereleva- 
tion, side friction factor, vehicle speed 
and radius of curvature. The laws of 
mechanics form the basis and those 
values are modified by practical limita- 
tion and factors to provide logical 
design controls. 

In order to provide for the same 
degree of safety and comfort as on any 
other project, superelevation including 
transitions, in ‘accordance with the 
standards for new construction or for 
reconstruction should be provided on 
rural resurfacing, restoration, and re- 
habilitation projects (See Tables 1-5 in 
app. A) When constraints make such 
values infeasible or impractical for the 
design speed, highest reasonably 
achievable values may be used. 

in rurual areas conditions that 
would require deviation from the 
norma! superelevation practices 
should be quite infrequent. The feasi- 
bility of rebuilding horizontal curves 
te larger radii and appropriate supere- 
levation must always be considered, es- 
pecially when accident data indicate 
that a problem exists. Urban arterial 
streets and highways should, within 
the constraints imposed by adjacent 
development, curbs and sidewalks, be 
superelevated in accordance with the 
same criteria as for rural highways. 

When the superelevation applied to 
a curve does not meet the appropriate 
criteria, the maximum safe speed for 
that curve must be determined and 
the curve signed and marked in ac- 
cordance with the provisions of the 
Manual on Uniform Traffic Control 
Devices for Streets and Highways 
(MUTCD). 

An accepted engineering practice for 
determining the safe speed is the use 
of ball bank indicator (BBI). The BBI 
reading at any time is indicative of the 
combined effect of the vehicle body 
roll, the centrifugal force, and the su- 
perelevation. A 10° BBI reading is in- 
dicative of a safe speed on a curve at 
the practical speed range of 35 to 60 
mph (56 to 97Km/h). 

If a BBI is not available, Figure 1 of 
Appendix A which relates the maxi- 
mum degree of curve to the rate of su- 
perelevation and speed, may be used. 
When entered with a given degree of 
curve or radius and a known rate of 
superelevation, the speed that very. 
closely corresponds with 10° BBI read- 
ing can be readily determined. 

Normal pavement cross slopes may 
vary from 1 to 3 percent. Existing 
slopes that are too flat or too steep 
should be altered to within that range, 
with the perferred cross slope being 2 
percent. 


ROADWAY AND SURFACING WIDTHS 


The acceptable minimum roadway . 
and surfacing widths for two-lane. 
two-way rural RRR projects are given 
in Table I. 
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TaBLe I.—Roadway and surfacing widths 





Width (ft) 





Current traffic 
(ADT) 


Design speed 
(mph) 


10 percent or more trucks 


Less than 10 percent trucks 





Roadway 


Surfacing Roadway Surfacing 





1-400 All 24 


20 24° 20* 





401- 
4600 


50 or less 26 
Over 50 30 





Over 4000 All 32 





22 24 20 
24 28 22 





24 30 22 








(Conversion factors: 1 mph = 1.609km/h, 1 ft = 0.305m.) 


* Note.—For design speeds of 50 mph (80km/h) or less, widths 2 feet (0.6m) narrow may be used on 


minor roads. 


For multilane rural highways, the 
lanes should be 11 feet (3.4m) wide 
and the shoulder widths should be 4 
feet (1.2m) on the right and 2 (0.6m) 
feet on the left. If the design speed is 
50 mph (80km/h) or less and the per- 
centage of trucks is less than 10 per- 
cent, 10 foot (3.1m) lanes may be used. 


For urban conditions constraints are 
such that roadway widening is fre- 
quentiy not practical or possible. The 
following are minimum lane widths 
and curb offsets for urban arterial 
RRR projects: 


Through and turning lanes: 10 ft (3.1m). 
Parking lanes: 8 ft (2.4m). 

Curb Offset—Design Speed 40 mph (64km/ 
h) or less: None. Design speed over 40 mph 
(64km/h) 1 ft (0.3m). 


Notes.—(1) Lane widths of 9 ft (2.7m) may 
be used on one-way steets or divided road- 
ways if at least a 1-ft (0.3M) curb offset is 
used or if trucks and buses are prohibited. 
(2) If an uncurbed, open ditch, cross section 
design is used where urban conditions are 
present, it should be in accordance with the 
rural criteria. 


CURVATURE, STOPPING SIGHT DISTANCE, 
AND GRADES 


The horizontal and vertical curva- 
ture, and the stopping sight distance 
are criteria which are directly related 
to the speed of vehicles, and major de- 
viations from the proper design may 
cause serious problems. These geomet- 
ric characteristics can be the most dif- 
ficult and costly to improve and al- 
though every horizontal or vertical 
sight restriction can create a potential 
hazard, improvement on that basis 
alone may not be practical on every 
RRR project. 


If the curvature is shown to be the 
cause of the accidents, some corrective 
action must be taken. This corrective 
action can range from reconstruction 
to the placement of warning signs and 
markings. 


Alignment improvements should be 
undertaken when the accident experi- 
ence is high and if previously installed 
warning signs, markings or other de- 
vices have not proven to be effective. 
In many cases, under both rural and 
urban conditions existing horizontal 
or vertical alignment may be retained 
if a careful analysis indicates that it 
can be adequately signed and marked. 


If the calculated design speed for a 
particular horizontal or vertical curve 
is less than 15 mph (24km/h) below 
the designated design speed of the ad- 
jacent sections and the location is not 
an identified accident location, proper 
signs and markings may be used to 
inform the drivers of the condition in 
lieu of reconstruction to meet the 
standards for the assumed design 
speed. When the difference is 15 mph 
(24km/h) or more or the design speed 
of the horizontal or vertical curve is 
less than 20 mph (32km/h) corrective 
work must be considered and should 
be undertaken unless the cost or other 
factors would make the improvement 
impractical. If improvement is not pos- 
sible, additional signs and markings 
and other provisions must be used to 
provide for proper speed transition. 


Sight distance at horizontal curves 
can often be improved, short of recon- 
struction, by minor cut slope flatten- 
ing or selective clearing or both. If 
such work cannot be done, the actual 
sight distance must be measured, the 
maximum safe speed determined, and 
the location signed and marked ac- 
cordingly. 


Safe speed for vertical curves with 
stopping sight distance restrictions 
must also be determined. A warning 
sign with the legend “Limited Sight 
Distance” is available for use in such 
situations. 


Grades generally do not need to be 
flattened on RRR projects. Steep 
grades and restricted horizontal or 


vertical curvature in combination, 
however, may warrant’ corrective 
action. In summary, the retention of 
existing grades, curvature or stopping 
distances which do not meet the exist- 
ing minimum criteria must be based 
on good judgment founded on a criti- 
cal analysis of the conditions. Sites 
that have a known accident experience 
related to these geometric features 
must be corrected, preferably by re- 
construction. If that is not possible, 
signs, markings and other devices, 
above and beyond the normal require- 
ments, must be installed. If such meas- 
ures have not worked adequately in 
the past at a particular location, then 
reconstruction is required. 


BRIDGES 


For bridges located of RRR projects, 
decisions must be made on their reten- 
tion or replacement, including special 
consideration for structures with his- 
torical significance. If replacement is 
required, the bridges should be de- 
signed in accordance with the current 
AASHTO geometric and _ structural 
standards for new bridges and be con- 
sistent with the standards to which 
the highway may be upgraded in the 
foreseeable future. 

For bridges to remain in place, an 
evaluation must be made to determine 
what treatment, if any, is required for 
operational and structural adequacy. 
National Cooperative Research High- 
way Program (NCHRP) Research Re- 
sults Digest 98, Safety at Narrow 
Bridge Sites, provides guidance for 
making the operational safety evalua- 
tion. Categories of bridges to remain 
in place are (1) Bridges requiring no 
work or only minor rehabilitation, and 
(2) Bridges requiring major rehabilita- 
tion. 

1. Bridges requiring no work or only 
minor rehabilitation: When an exist- 
ing highway or street is to be resur- 
faced, restored or rehabilitated, exist- 
ing highway bridges 18 feet wide or 
wider may remain in place provided: 

a. The bridge clear roadway width is 
equal to or greater than the values for 
minimum surfacing or traveled way 
widths provided by these criteria, or if 
the bridge clear roadway width is less 
than that minimum surfacing width or 
traveled way, accident experience indi- 
cates that no accident problem exists 
and the approach way is gradually 
narrowed to meet the bridge clear 
roadway width in advance of the 
bridge. (When an accident problem 
exists, an analysis should be made to 
determine the necessary corrective 
action such as providing improved 
transitions, rehabilitation, or replace- 
ment.) 
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b. To the extent practical, the bridge 
railings meet or are made to meet ade- 
quate strength and geometric stand- 
ards. 

c. The load carrying capacity is suffi- 
cient to carry school buses and vital 
service vehicles (H-15 minimum) 
where there is no reasonable and ade- 
quate alternative route. 

2. Bridges requiring major rehabili- 
tation: The design of high cost deck 
replacement and/or major rehabilita- 
tion shall, to the extent practical, be 
in accordance with the current 
AASHTO Standard Specifications for 
Highway Bridges for the class of high- 
way of which the structure is an inte- 
gral part (H-15 minimum design load- 
ing) and meet current AASHTO geo- 
metric and safety standards for 
bridges. When it is not practical to 
widen to existing geometric standards 
due to such factors as physical con- 
straints and/or operational character- 
istics, Table II values apply. 

All bridges within the RRR project 
limits shall be signed and marked in 
accordance with the MUTCD and the 
criteria as specified in the AASHTO 
report, ‘Highway Design and Oper- 
ational Practices Related to Highway 
Safety, Second Edition, 1974.” Ap- 
proach traffic barriers are to be in 
conformance with the “Guide for Se- 
lecting, Locating, and Designing Traf- 
fic Barriers, AASHTO, 1977.” 


TABLE II.—Bridge Widths For Bridges 
Requiring Major Rehabilitation 





Clear Roadway 
Width? (ft) 





Current Traffic DHV ‘Desirable 


Minimum 


(ADT) minimum 





0-50 








Metric Conversion: 1 ft=0.305m. 


*Note.—Clear Width between curbs or rails 
whichever is the lesser. 


HORIZONTAL CLEARANCE TO 
OBSTRUCTIONS 


For safety, it is desirable to provide 
a clear roadside recovery area that is 
as wide as practical, but because of ex- 
isting topographic features and right- 
of-way limitations associated with 
RRR work, considerable judgment 
must be used. The clear zone must be 
given particular attention at identified 
roadside accident locations (fixed 
object accidents). Good engineering 
judgment, cost effectiveness, and con- 


PROPOSED RULES 


sideration of community impact may 
also influence decisions. 

Widening to provide more clear dis- 
tance through short sections of rock 
cuts should be considered. In longer 
rock cuts, protrusions should be cut 
back or protected, if warranted. An 
adequate clear zone at some horizontal 
curves, especially those at the end of a 
downgrade, should be provided if pos- 
sible. A review of accident data will 
help to define dangerous obstructions. 

Under urban conditions the mini- 
mum _ setback for an _ obstruction 
should be behind the paved shoulder 
or 2 feet (0.6m) behind the curb. 
Where sidewalks are to be included, it 
is desirable to locate all obstructions 
behind them. 


SAFETY APPURTENANCES 


Safety appurtenances for reducing 
the severity of run-off-the-road acci- 
dents include longitudinal roadside 
barriers (including bridge rails), crash 
cushions, breakaway or yielding sign 
supports, and breakaway luminaire 
supports. It is desirable that such in- 
stallations be upgraded to meet the 
current criteria for strength, structur- 
al details, location, and warants. The 
upgrading should be accomplished 
through a systematic program based 
on priorities by requiring low priority 
improvements to be a part of the RRR 
project. However, a RRR project can 
and should influence those priorities 
to a reasonable degree. The inclusion 
of priority safety upgrading work with 
a RRR project can be beneficial to 
both programs. For instance, the engi- 
neering and other project costs of sep- 
arate projects may be reduced. For in- 
formation in this area refer to the 
1977 “Guide for Selecting, Locating, 
and Designing Traffic Barriers,” and 
the 1975 “Standard Specifications for 
Structural Supports for Highway 
Signs, Luminaries, and Traffic Sig- 
nals” by AASHTO. 


OTHER 


As noted in the introduction, there 
are numerous other design features, 
details, and components in planning 
and designing a RRR project which 
may or may not be appropriate. How- 
ever, if some such items are included 
in the RRR project, they should be 
designed according to existing guide- 
lines and criteria. 


In some cases there are no alterna-. 


tives to the inclusion of certain design 
features. The law imposes certain re- 
quirements. For instance, all Federal- 
aid projects that provide curbs shall 
include curb ramps at all pedestrian 
crosswalks, and other provisions as 
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may be appropriate for physically 
handicapped persons. Also, all projects 
shall be signed and marked according 
to the MUTCD. 

Other features such as landscaping, 
bikeways, rest areas or scenic over- 
looks are optional. A RRR project can 
be a good opportunity or a vehicle for 
implementation of an already identi- 
fied need, such as a bikeway. The deci- 
sion to include these types of work de- 
pends greatly on the local conditions, 
attitudes and needs and is left up to 
the individual highway designers and 
administrators. 


APPENDICES 


APPENDIX A—SUPERELEVATION AND MAXIMUM 
Sare SPEED ON CURVES 


The basic equation that relates to the ve- 
hicle operation on a curve is: 


e+f=V7/15R 


where e=rate of roadway superelevation, 
foot per foot 
f=side friction 
v=vehicle speed, mph. 
h=radius of curve in feet 
The design assumptions for the side fric- 
tion factor (f) are: 


Briefly, for a given curve to be safe ac- 
cording to the accepted design assumptions 
at a given speed, the sum of the actual su- 
perelevation rate and the corresponding as- 
sumed friction factor value must be equal to 
or exceed the value which can be deter- 
mined by the basic equation above. More de- 
tailed discussions of the basic philosophy 
and assumptions for recommended superele- 
vation design practice are contained in “A 
Policy on Geometric Design of Rural High- 
ways,” AASHO, 1965. Table 1 thru 5 give 
the design superelevation values based on 
maximum rates of 0.04, 0.06, 0.08, 0.10, and 
0.12. 

Figure 1 is intended as an operational 
design aid in lieu of a bail bank indicator. 
The safe speed can be determined simply by 
projecting horizontally from a known “e” 
value and vertically from the radius of 
curve. The intersection of these lines indi- 
cates the maximum safe speed. 

The family of curves in Figure 1 is devel- 
oped on the basis of the same basic ratio- 
nale and assumptions as stated above and 
contained in the noted reference. The 
curves are the result of solving the basic 
equation for given conditions. 

The curves represent the maximum de- 
grees of curvature (or minimum radius) for 
various values of supereievation rate and ve- 
hicle speed. (These are the same values of 
curvature as contained in the boxes high- 
lighted by heavy lines in Tables 1-5). It is 
emphasized that the curves represent maxi- 
mum safe degrees of curve only and do not 
distribute an assumed maximum rate of su- 
perelevation throughout the range of inter- 
mediate degrees of curvature as do the 
Table (1 thru 5) for design values. 
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APPENDIX B—AVAILABILITY OF REFERENCES 


The referenced AASHTO (formerly 
AASHO) documents are available - from: 
American Association of State Highway and 
Transportation Officials, 444 North Capitol 
Street NW., Suite 225, Washington, D.C. 
20001. 

The National Cooperative Highway Re- 
search Program (NCHRP) Research Results 
Digests may be obtained from: Transporta- 
tion Research Board, National Research 
Council, 2101 Constitution Avenue NW., 
Washington, D.C. 20418. 

The following are available from the Su- 
perintendent of Documents, U.S. Govern- 
ment Printing Office, Washington, D.C. 
20402: 

Manual on Uniform Traffic Control De- 
vices (MUTCD) for Streets and Highways, 
FHWA 1971, Stock Number 5001-002i* 

The Status of the Nation’s Highways: 
Conditions and Performance, Report of the 
Secretary of Transportation to the United 
States Congress, September 1977. 

This notice of Proposed Rulemaking is 
issued under the authority of 23 U.S.C. 109 
and 315 and 49 CFR 1.48(b). 


Issued on: August 15, 1978. 


Kar. S. BOWERS, 
Acting Federal 
Highway Administrator. 


{FR Doc. 78-23353 Filed 8-22-78; 8:45 am] 


*Addenda, Official Rulings, and Errata 
are availabie from Federal Highway Admin- 
istration, Office of Traffic Operations, 400 
Seventh treet SW., Washington, D.C. 
20590. 
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